Complete primary structure of the triple-helical region and the carboxyl-terminal domain of a new type IV collagen chain, alpha 5(IV).
We have isolated and characterized overlapping cDNA clones which code for a previously unidentified human collagen chain. Although the cDNA-derived primary structure of this new polypeptide is very similar to the basement membrane collagen alpha 1(IV) and alpha 2(IV) chains, the carboxyl-terminal collagenous/non-collagenous junction sequence does not correspond to the junction sequence in either of the newly described alpha 3(IV) or alpha 4(IV) chains (Butkowski, R.J., Langeveld, J.P.M., Wieslander, J., Hamilton, J., and Hudson, B. G. (1987) J. Biol. Chem. 262, 7874-7877). Thus the protein presented here has been designated the alpha 5 chain of type IV collagen. Four clones encode an open reading frame of 1602 amino acids that cover about 95% of the entire chain including half of the amino-terminal 7S domain and all of the central triple-helical region and carboxyl-terminal NC1 domain. The collagenous region of the alpha 5(IV) chain contains 22 interruptions which are in most cases identical in distribution to those in both the alpha 1(IV) and alpha 2(IV) chains. Despite the relatively low degree of conservation among the amino acids in the triple-helical region of the three type IV collagen chains, analysis of the sequences clearly showed that alpha 5(IV) is more related to alpha 1(IV) than to alpha 2(IV). This similarity between the alpha 5(IV) and alpha 1(IV) chains is particularly evident in the NC1 domains where the two polypeptides are 83% identical in contrast to the alpha 5(IV) and alpha 2(IV) identity of 63%. In addition to greatly increasing the complexity of basement membranes, the alpha 5 chain of type IV collagen may be responsible for specialized functions of some of these extracellular matrices. In this regard, it is important to note that we have recently assigned the alpha 5(IV) gene to the region of the X chromosome containing the locus for a familial type of hereditary nephritis known as Alport syndrome (Myers, J.C., Jones, T.A., Pohjalainen, E.-R., Kadri, A.S., Goddard, A.D., Sheer, D., Solomon, E., and Pihlajaniemi, T. (1990) Am. J. Hum. Genet. 46, 1024-1033). Consequently, the newly discovered alpha 5(IV) collagen chain may have a critical role in inherited diseases of connective tissue.